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FULL THICKNESS RESECTIONING DEVICE 



Background Information 

[0001] Full thickness resection procedures involve excising a full thickness 
portion of an organ, closing the hole created by the resection and removing the 

excess tissue. 

[0002] Several known full thickness resection devices and procedures require 
at least one incision in an area near a portion of an organ to be excised to allow 
the physician to access the organ section to be excised and guide the device to 
that section. Those skilled in the art will understand that these incisions may add 
substantially to the patient discomfort and recovery time associated with the 
resectioning procedure itself. 

Summary Of The Invention 

[0003] The present invention is directed to a full thickness resection device 

comprising a control handle including an actuator wherein, when the device is in 

an operative position within a body lumen of a patient, the control handle 
ft 

remains outside the patient's body and a working head assembly coupled to a 
control handle by a flexible sheath, wherein, when the device is in the operative 
position; the working head assembly is located within a body lumen of the patient 
adjacent to a portion of tissue to be treated, the working head assembly including 
a tissue stapling mechanism including first and second tissue stapling members 
moveable relative to one another in combination with a first transmission 
member extending from the actuator through the flexible sheath to the first tissue 
stapling member so that, when the transmission member is operated, the first 
tissue stapling member is moved in a first direction relative to the second tissue 



stapling member. 
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Brief Description of the Drawings 

[0004] Fig. 1 shows a perspective view of a full thickness resection device 
according to a first embodiment of the present invention; 

Fig. 2 shows a perspective view of a working head assembly of the device 
of Fig. 1; 

Fig. 3a shows a cross-sectional view of the working head assembly of Fig. 
2 with the anvil member in a closed position; 

Fig. 3b shows a cross-sectional view of the working head assembly of Fig. 
2 with the anvil member in an open, tissue receiving position; 

Fig. 3c shows a side view of the mounting shaft of Figs. 3a and 3b; 

Fig. 3d shows a partially cross-sectional view of the working head 
assembly of Figs. 3a and 3b with a more detailed view of the stop surfaces of the 
housing; 

Fig. 4 shows a perspective view of a full thickness resection device 
according to a second embodiment of the invention; 

Fig. 5a shows a cross-sectional view of the working head assembly of Fig. 
4 with the anvil member in a closed position; 

Fig. 5b shows a cross-sectional view of the working head assembly of Fig. 
4 with the anvil member in an open, tissue receiving position; 
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Fig. 6 shows a perspective view of a full thickness resection device 
according to a third embodiment of the invention; 

Fig. 7 shows a portion of a drive mechanism according to a fourth 
embodiment of the invention; and 

Fig. 8 shows a portion of a drive mechanism according to a fifth 
embodiment of the invention. 

Detailed Description 

[0005] The present invention comprises a system for full thickness resection of 
tissue from within a body lumen including many features substantially similar to 
those described in U.S. Patent Application No.09/694,894, filed October 25, 
2000 and entitled Method and Device for Full Thickness Resectioning of an 
Organ, the entire disclosure of which is hereby expressly incorporated by 
reference ("the '894 application). Those skilled in the art will understand that the 
working head assembly 2 described below may be constructed substantially in 
accord with any of the embodiments described in the '894 application except for 
the features specifically detailed below. Each of the embodiments described 
below reduces the length of the working head assembly required to enclose the 
drive mechanism for a tissue stapling apparatus. 

[0006] As shown in Figs. 1 - 3, an apparatus according to a first embodiment 
of the present invention comprises a working head assembly 2 which may 
preferably be connected to a distal end 4a of a sheath 4. The proximal end 4b of 
the sheath 4 may preferably be connected to a control handle 6 which remains 
outside the patient's body during operation. 
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[0007] In operation, the entire apparatus is mounted onto an endoscope 8 by 
passing the endoscope 8 through the control handle 6, the sheath 4, and through 
an endoscope receiving channel 9 in the working head assembly 2, as shown in 
Figs. 1 and 2. The endoscope 8 is then inserted into an organ via a body orifice 
5 to locate a lesion under visual observation (usually while insufflating the organ). 

The organ may, for example, be a substantially tubular organ such as the colon. 
Once the lesion has been located, the working head assembly 2 and the sheath 
4 are slidably advanced along the endoscope 8 into the organ until the working 
head assembly 2 is in a desired position adjacent to the lesion. Those skilled in 
10 the art will understand that a device according to the present invention may also 

be inserted into a body lumen via a surgically created opening. 

[0008] As shown in Fig. 2, the working head assembly 2 comprises an anvil 
member 10 coupled to a distal end 12a of a housing 12 with a proximal cap 14 

1 5 coupled to a proximal end 1 2b of the housing. A staple firing mechanism 16 is 

mounted in the distal end 12a so that staples fired therefrom are directed toward 
a staple-forming surface 10a on a proximal side of the anvil member 10. Those 
skilled in the art will understand that various working head assembly/anvil profiles 
may be employed depending on the desired line of tissue stapling and cutting for 

20 a particular application. 

[0009] A drive mechanism (described more fully below) moves the anvil 
member 10 relative to the staple firing mechanism 16 between a first position in 
which the anvil member 10 is separated from the distal end 12a by a 
25 predetermined tissue-receiving distance and a second position in which the anvil 

member 10 is separated from the distal end 12a by a desired stapling distance 
which is less than the tissue-receiving distance. Those skilled in the art will 
understand that, for insertion of the device into and retraction of the device from 
the body lumen, the drive mechanism may also move the anvil member 10 
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relative to the distal end 12a to a fully closed position in which the proximal side 
of the anvil mennber 10 contacts the distal end 12a. The drive mechanism 
according to the present invention allows the axial length of the working head 
assembly 2 to be reduced, thereby improving device mobility and allowing the 
5 device to be utilized in areas beyond the reach of larger, less mobile FTRD 

devices. 

[0010] Specifically, as shown in Fig. 2, when in the tissue receiving position, 
the anvil member 10 is separated from the distal end 12a by a gap sufficiently 

1 0 large to allow the operator to draw the lesion to be resected thereinto. When the 

tissue to be resected has been drawn into the gap between the anvil member 10 
and the distal end 12a, the operator actuates the drive mechanism to move the 
anvil member 10 into a desired stapling position in which the anvil member 10 is 
separated from the distal end 12a by a gap the size of which is selected based 

15 on the characteristics of the staples to be used and the staple forming results 

desired by the operator. Thus, those skilled in the art will understand that the 
size of this gap may vary depending on the particular application for which the 
device is designed or, alternatively, may be adjustable by an operator utilizing 
known staple gap adjustment mechanisms. In the illustrative embodiment shown 

20 in Figs. 3a and 3b, the minimum gap size is controlled by shoulder members 12c 

which project distally from the distal end 12a. Thus, when the anvil member 10 
is moved proximally, a proximal face of the anvil member 10 contacts the 
shoulder members 12c when the distance between the staple forming surface 
10a and the distal end 12a is the desired stapling distance. In this case, the 

25 stapling position is the same as the fully closed position. 

[0011] As shown in Figs. 2, 3a and 3b. the anvil member 10 according to the 
first illustrative embodiment is coupled to the housing 12 by means of two 
mounting shafts 28 which are slidably received through corresponding mounting 
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shaft channels 30. Each of the shafts 28 includes a central channel 32 
extending therethrough with a compression spring 34 received therein abutting a 
corresponding spring stop 36 mounted at the proximal end of each of the shaft 
channels 30. The distal end of each of the springs 34 abuts an inner surface at 
the distal end of the corresponding central channel 32. Thus, the compression 
springs 34 bias the anvil member 10 distally away from the distal end 12a of the 
housing 12. Those skilled in the art will understand that the length of the central 
channels 32 and the springs 34 should be selected so that, when released, the 
anvil member 10 is moved distally by the springs 34 away from the distal end 
12a to a distance at least equal to the desired tissue receiving gap. In addition, 
as shown in Figs. 3c and 3d, an abutting surface 38 may be formed on one or 
both of the shafts 28 for contacting a corresponding stop surface 40 extending 
from the housing into the corresponding shaft channel 30 to prevent the anvil 
member 10 from moving away from the distal end 12a beyond the maximum 
desired tissue receiving gap. 

[0012] An anvil control cable 42 is formed as a loop extending from a distal 
end of a first one of the shafts 28 to which it is coupled, through the 
corresponding shaft channel 30 and central channel 32 and through the working 
head assembly 2 proximally into the sheath 4 to pass distally through the sheath 
4 to the control handle 6. The loop of the cable 42 extends back through the 
sheath 4, into the working head assembly 2 to the other shaft 28 via the 
corresponding shaft channel 30 and central channel 32 to couple to the distal 
end of that shaft 28. Specifically, the anvil control cable 42 is coupled to the 
distal ends of each of the control shafts 28 which are coupled to the anvil 
member 10 and passes as a loop through the sheath 4 to a control cable 
actuator (not shown) on the control handle 6. Thus, actuating the control cable 
actuator pulls the loop of the anvil control cable 42 proximally, drawing the anvil 
member 10 proximally relative to the distal end 12a against the bias of the 



[10121/00201] 

springs 34. Those skilled in the art will understand that, alternatively, the loop of 
the anvil control cable 42 may be formed as two separate cables or as a single 
cable to achieve the same operation. Furthermore, those skilled in the art will 
understand that the anvil member 10 may be coupled to the housing 12 by a 
single shaft 28 if desired. However, such a design may provide decreased 
rigidity. 

[001 3] Thus, actuating the control cable actuator to withdraw the cable(s) 42 
proximally from the device while maintaining the position of the working head 
assembly 2 constant, draws the anvil member 10 proximally toward the distal 
end 1 2a of the housing 1 2. Those skilled in the art will understand that the 
length of the shaft channels 30, the central channels 32, the guide shafts 30 and 
the springs 34 should also be selected so that, when the control cable 42 has 
been withdrawn proximally a maximum distance, the anvil member 10 Is moved 
proximally against the bias of the springs 34 toward the distal end 12a until the 
anvil member 10 and the distal end 12a are separated by a distance equal to the 
desired tissue stapling gap. Alternatively, as described above, these 
components may be designed so that the anvil member 10 may be drawn toward 
the distal end 12a until the anvil member 10 and the shoulder members 12c are 
in contact with one another (e.g., a fully closed position for insertion and 
retraction of the device). As described above, in this embodiment, the stapling 
position and the fully closed position are the same. As shown in Figs. 2, 3a and 
3b, the thickness of the shoulder members 12c determines the size of the 
stapling gap. For example, a gap of approximately 0.070" may be employed. 
However, a separate stapling gap adjusting nnechanism may be employed as 
would be understood by those of skill in the art (e.g., by adjusting the position of 
the spring stop 36). Furthermore, as would be understood by those of skill in the 
art. a locking mechanism (not shown) may be included in the control cable 
actuator to allow a user to lock the cable(s) 42 in a desired position so that a 
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separation of the anvil member 10 and the distal end 12a is held at any desired 

size. 

[0014] The compression springs 34 may preferably be formecl of stainless 
steel (e.g., music wire) and should supply a sufficient biasing force to ensure that 
the anvil member 10 will achieve the desired tissue receiving gap upon release 
of the control cable actuator, overcoming, for example, any friction resisting distal 
movement of the shafts 28 and/or the cable(s) 42. For example, a total force of 
approximately 8 to 12lbs. and, more preferably approximately 10 lbs., may be 
sufficient to achieve the preferred tissue receiving gap of 0.75 inches. Thus, 
each of the springs 34 may, when the anvil member 10 is in the tissue stapling 
position, have been compressed to the point that a 5 lb. force is applied between 
the corresponding spring stop 36 and the distal end of the respective central 
channel 32. For example, a suitable spring for use as the spring 34, may 
comprise a music wire coil spring with a diameter of, e.g., 0.15 inches with a free 
length of 1 .50 inches such as the commercially available Lee Spring LC-023-AB- 
14. 

[0015] As shown in Figs. 4, 5a and 5b , a working head assembly 2' according 
to a second embodiment of the invention is substantially similar to that of the 
previously described embodiment except for the drive mechanism which will be 
described below. The working head assembly 2' includes an anvil member 10 
coupled to the distal end 12a of the working head assembly 2' by two shafts 28 
received into the working head assembly 2' within corresponding shaft channels 
30 as described above in regard to Figs. 1 - 3. However, in this embodiment, 
control cable loops 46 are coupled to the shafts 28, by for example, screws 49 
and extend through the sheath 4 to a control cable actuator (not shown) as 
described above in regard to the control cable 42 of the embodiment shown in 
Figs. 1 - 3. Each of the control cable loops 46 extends from the screw 49, 
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through the corresponding shaft 28, around a pulley 52 back through the working 
head assembly 2' and the sheath 4 to the control cable actuator as will be 
described in more detail below. Each of the ends of the cable loops 46 pass 
through the proximal cap 14 and through a cable routing plate 51 to couple to the 
corresponding shaft 28. 

[0016] As shown in Figs. 5a and 5b, the control cable 46 extends from the 
control cable actuator (not shown), through the sheath 4 to the working head 
assembly 2' and is connected to the shaft 28 by a screw 49. The control cable 
46 extends from the screw 49 out of the shaft 28 and passes around a pulley 52 
to pass out of the working head assembly 2' and through the sheath 4 to the 
control cable actuator. As would be understood by those of skill in the art, the 
control cable actuator is designed so that, portions of the cable 46 on opposite 
sides of the pulley 52 move in opposite directions when the actuator is operated. 
Each of the pulleys 52 is located distally of the point at which the cable 46 exits 
the shaft 28 so that, when the control cable actuator is moved so that the cable 
46 withdraws the screw 49 and the shaft 28 proximally, the anvil member 10 is 
moved proximally toward the distal end 12a of the housing 12. Operating the 
control cable actuator in the opposite direction draws the control cable 46 and 
the corresponding screw 49 distally so that the shaft 28 and the anvil member 10 
are moved distally away from the distal end 12a. 

[0017] As shown in Fig. 6, a working head assembly 2" according to a third 
embodiment of the invention is substantially similar to the previously described 
embodiments except for the a drive mechanism for moving the anvil member 10 
relative to the distal end 12a of the housing 12. Specifically, the drive 
mechanism of the working head assembly 2" includes an axially flexible, 
substantially torsionally rigid drive shaft 60 including a threaded distal end 60a 
which engages a mating thread in a channel 64 extending within a first one of the 
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Shafts 28*. The first shaft 28' is coupled to the second of the shafts 28" by a 
yoke member 66. The first shaft 28' is prevented from rotation relative to the 
housing 12 by, for example, a projection therefrom fitting into a corresponding 
recess in the respective shaft channel 30. Thus, as the drive shaft 60 is rotated 
in a first direction relative to the first shaft 28', the first shaft 28', the yoke 
member 66 and the second shaft 28" are advanced distally into the housing 12 
and the anvil member 10 is moved distally away from the distal end 12a. When 
the drive shaft 60 is rotated in a second direction opposite to the first direction, 
the first shaft 28', the yoke member 66 and the second shaft 28" are withdrawn 
proximally into the housing 12 and the anvil member 10 is drawn toward the 
distal end 12a. 

[0018] Fig. 7 shows a fourth embodiment of a drive mechanism according to 
the present invention which is substantially similar to the previously described 
embodiments except for the a drive mechanism for moving the anvil member 10 
relative to the distal end 12a of the housing 12. The drive mechanism of Fig. 7 
includes a drive shaft 60 having, for example, a screw member (not shown) 
mounted thereto. The screw member is received within an idler gear 72 for 
rotation therewith. The idler gear 72 meshes with gears 74 to rotate shafts 76 
which are mounted thereto. Each of the shafts 76 includes a threaded distal 
portion 76a which engages a mating thread in channels of the shafts 28 (as 
described above for the mating of shaft 28' and the threaded portion 60a). Thus, 
upon rotation of the drive shaft 60, the idler gear 72 rotates the gears 74, the 
shafts 76 and the threaded portions 76a to move the shafts 28 and the anvil 
member 10 toward and away from the distal end 12a of the housing 12. 

[0019] Fig. 8 shows a fifth embodiment of a drive mechanism according to the 
present invention which is substantially similar to the drive mechanism of the 
fourth embodiment and the previously described embodiments except for the 
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drive mechanism for moving the anvil member 10 relative to the distal end 12a of 
the housing 12. The drive mechanism of Fig. 8 includes a drive shaft 60 having 
a screw member (not shown) mounted thereto. The screw member is received 
within a first gear 80 for rotation therewith. The first geared shaft 80 meshes with 
an idler gear 82 to rotate a second gear 84. Rotation of each of the first and 
second gears 80, 84, in turn, rotates a corresponding one of the shafts 86 
mounted thereto. Each of the shafts 86 includes a threaded distal portion 86a 
which engages a mating thread in a channel of a corresponding one of the shafts 
28 (as described above for the mating of shafts 28 and the shafts 74). Thus, 
upon rotation of the drive shaft 60, the screw member rotates the gear 80, 
thereby rotating the idler gear 82 and the second gear 84 which rotates the 
shafts 86 and the threaded portions 86a within the shafts 28 to move the anvil 
member 10 toward and away from the distal end 12a. 

[0020] The above described embodiments are for purposes of illustration only 
and the various modifications of these embodiments which will be apparent are 
considered to be within the scope of the teachings of this invention which is to be 
limited only by the claims appended hereto. 
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